Abstract. Based on the approach of Stochastic Frontier Analysis and adopting the model of Trans-long Production Function, using the panel data of 25 manufacturing industries from 2009 to 2015 in China, this paper measures the technology innovation efficiency of China's manufacturing industry. We find that from 2009 to 2015, the real technology innovation efficiency is only 60% to 70% of the maximum possible level of technology innovation efficiency.
Introduction
In recent years, China's manufacturing technology innovation resources continue growing, research and development funds investment of 965 billion yuan in 2015 [1], research and development personnel in full-time equivalent to nearly 2.5 million per year. However, resources are limited; R&D resources in China are still relatively scarce at present, so it is very important to improve the efficiency of R&D input and output. This paper argues that, although in recent years R&D investment continuously increased in manufacturing, the technology content of products has not been effectively promoted and international competitiveness of manufacturing is still insufficient. In this context, it is of great realistic significance to study the efficiency of Chinese manufacturing technology innovation.
The existing research on technology innovation efficiency is relatively few. In the existing literature, scholars mostly study on a certain area of the manufacturing industry, such as Guo Bing(2014) [2] , Chen Wei etc.(2017) [3] ; or a sub industry of the manufacturing industry, such as Niu Zengdong(2012) [4] , Xia Haili etc.(2016) [5] . Compared with the existing literature, this paper develops the following two sides: on the one side, in the choice of samples, this paper is based on the national level rather than the regional level, with all sectors of the manufacturing industry rather than a sub industry. On the other side, because the main body of manufacturing is domestic enterprise, this article focuses on the domestic enterprises.
Model Building and Variables Selection
Due to the change of the statistical caliber of past statistical yearbooks, this article selects the domestic enterprises in the manufacturing of 25 two yards of industry to research; the related data comes from 
In the Eq. (2), when 0 it u > , 1 it TE < , indicating that there are technical efficiency in the production activity in the manufacturing industries. This paper uses trans-log production function of stochastic frontier approach:
In the Eq. Variables Selection. The most basic elements of innovative activities include the capital investment and labor input. Existing literature generally used "R&D funds" when measured capital investment and used R&D staff full-time equivalent to measure labor input in the process of innovation.
This paper uses new product sales income to measure technology innovation output Y. While using the index of new product sales income, it comprehensively considers the innovation of the enterprise and its value realization. To the index of new product sales income, it uses Producer price index (PPI) as deflator (the base year is 2009).
When to calculate R&D capital investment, this paper uses perpetual inventory method, and the calculation formula is as follows:
( 1) In Eq. (5), F is the fixed asset investment price index and C is the consumer price index. The total amount of equivalent (human year) of R&D personnel is used to measure R&D personnel (RDP) investment.
Empirical Analysis Results
Based on above research, through software Frontier 4.1, we get the efficiency of technological innovation in various industries of domestic enterprises in manufacturing, see Table 1 . Table 1 Table 1 shows the mean of manufacturing technology innovation in domestic enterprises has declined steadily from 2009 to 2015, then it went up slowly. Among the 25 manufacturing industries, some industries' technology innovation efficiency values are very low, only slightly greater than 0.5, these industries include manufacture of medicines, manufacture of special purpose machinery, manufacture of non-metallic mineral products and so on. In contrast, technology innovation efficiency higher industries include textile industry, textile and clothing industry, electrical machinery and equipment manufacturing and transportation equipment manufacturing industry, these industries' technology innovation efficiency values are above 0.9
Conclusions
Based on the stochastic frontier analysis method, this paper measures the technology innovation efficiency of domestic enterprises in manufacturing. We conclude that from 2009 to 2015, there is technology inefficiency in domestic enterprises in manufacturing industry. On the whole, the real technology innovation efficiency is only 60% to 70% of the maximum possible level of technology innovation efficiency.
